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In the screening for new melanin synthesis inhibitors, we found a novel isonitrile inhibitor, MR304Afrom the culture broth of Trichoderma harzianum. There were someisonitrile antibiotics that were reported to have been isolated from Trichoderma sp. 1~4) and trichoviridin, one of these isonitriles, showed a melanin biosynthesis inhibitory activity5).
In this paper we described the fermentation, isolation, physico-chemical properties, structure determination and biological activities of MR304A.
The producing microorganism, strain MR304,was isolated from a soil collected in Taejon, Korea. The fungus was identified as Trichoderma harzianum on the basis of its cultural properties and has been deposited with Korean Collection for Type Cultures, KCTC 0123BP.
A slant culture of the strain MR-304grown on PDA (Difco Co.) was used to inoculate a 500ml conical flask containing 100 ml of the seed medium containing glucose 2.5% and pharmamedia (Southern Cotton Oil Company) 2.5%. The flask was shaken on a rotary shaker for 42 hours at 25°C. 5ml of the seed culture was transferred to 100 ml of the production medium containing glucose 2%, lactose 1%, peptone 0.3%, NaCl 0.5%, corn steep liquor 0.3%, KNO3 0.23% and MgSO4-7H2O 0.05%, pH 6.0 in a 500ml conical flask. The fermentation was carried out at 25°C for 7 days using a rotary shaker. Melanin synthesis inhibitory activity was determined by the paper-disc agar diffusion method using the Electrospray ionization MS. four suggested that MR304Awas an analogue of the trichoviridin type isonitrile antibiotics8*. PFG (pulsed field gradient) DQF-COSY9) and PFG-HMQC10) data indicated that the protons of the methyl group at 1.25 ppm (d, /=6.5Hz) are coupled to the methine at 4.02 ppm (q, /=6.5Hz) and 71.07ppm in 13C NMR. These data also suggested two remaining oxymethine groups at 4.35ppm (dd, /=3.1 and 1.4Hz) and 4.82ppm (dd, 1.4 and 1.4Hz) that are located on the allylic position of the double bond at 6.09ppm (dd, 3.1 and 1.4Hz) in XHNMR. To confirm the planar structure and NMR assignments for MR304A, PFG-HMBCll 12), NOE difference spectra were measured and the data obtained are summarized in Figs. 1 and 2 . Based on the these spectral data the constitution for MR304Awas determined to be l-(l ,2,5-trihydroxy-3-isocyanopent-3-enyl)- and H-4 suggested that the dihedral angle between C-2 and H-4 is about 30°with syn stereochemistry. On the contrary, the coupling constant value between C-2 and H-7 was?>Jc2,\{i=ca' OHz and the dihedral angle between C-2 and H-7 must be about 90°. Therefore the relative stereochemistry of C-2 and OH-7 could be determined to syn. Stereochemistry of C-2 is probably as shownin Fig. 3 . From the values of the coupling constant (3Jci,H2=ca-OHz) and the observed NOEdata between the methyl protons and H-7 the sterically favored anti conformation between OH-3 and H-2 is proposed.
To confirm the relative stereochemistry of MR304A, some chemical studies or X-ray analysis may be necessary.
Inhibitory effects of MR304Aand known melanogenesis inhibitors on mushroomtyrosinase and melanin formation in S. bikiniensis and B16 melanoma cells are shown in Table 3 . MR304A inhibited mushroom tyrosinase strongly with IC50 value of 7.5//g/ml in comparison with kojic acid and also inhibited melanin synthesis in S. bikiniensis. As shown in Fig. 4 
